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Abstract 

Aim: This study aimed to evaluate the clinical and surgical outcomes of patients undergoing ileocecal resection for Crohn’s disease and analyze their 
postoperative course. 

Material and Methods: Data from 62 patients who underwent ileocecal resection between January 2014 and February 2022 were retrospectively reviewed. 
Demographic characteristics, surgery duration, anastomosis configuration, stoma necessity, clinical remission, and postoperative Rutgeerts scores were 
evaluated. 

Results: The average age was 40.4+12.8, and the average age at diagnosis was 32.0+12.8. The average BMI was 21.48+3.54. Males comprised 61.3% 
(n=38) and females 38.7% (n=24). The average surgery duration was 145.6+61 minutes. Anastomosis was performed on 52 patients. Steroid use (>20mg/ 
day preoperatively) correlated with higher complication rates (50% vs 12%, p<0.05). Active smokers had higher postoperative complication rates. One patient 
experienced anastomotic leakage. The median Rutgeerts score was O (0-4). Recurrence was observed in 12 patients. No significant difference was found 
between clinical remission and Rutgeerts scores. Post-operative prophylaxis was required in 66.1% (n=41), with 53% starting treatment within 30 days 
postoperatively. 

Discussion: lleocecal resection is an effective and safe treatment for complicated Crohn’s disease. Smoking cessation and awareness of increased postoperative 
complications in patients on high-dose steroids are crucial. Individualized treatment approaches yield satisfactory outcomes. 
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Introduction 

Lower case (Crohn's disease) is a chronic inflammatory disease 
that can affect any part of the gastrointestinal tract from 
mouth to anus, characterized by transmural inflammation and 
a course of disease marked by remissions and exacerbations. 
It often exhibits a skipping pattern of involvement. The most 
commonly affected areas are the terminal ileum and colon. The 
involvement of different regions of the gastrointestinal system 
and the disorders it causes in different organ systems lead to 
diverse clinical presentations, necessitating the personalization 
of treatment [1, 2]. 

Despite significant advances in the medical treatment of Crohn’s 
disease, surgery still plays an important role in its management. 
Approximately 50-60% of patients with Crohn's disease require 
at least one surgical resection within the first ten years of 
diagnosis [3]. However, surgery does not provide a definitive 
cure for the disease, resulting in a high rate of recurrence in 
many patients. Surgical indications of Crohn’s disease include 
both acute and chronic complications, as well as the failure of 
medical treatment [4]. 

To date, various surgical techniques for different Crohn's 
disease locations and behaviors have been reported, but the 
surgical management of Crohn's disease remains challenging. 
The main difficulties include the extent of the surgery, timing, 
anastomosis configurations, the condition of the mesentery, 
the status of preoperative immunosuppressive treatment, and 
postoperative follow-up [5]. Surgical approaches in Crohn's 
disease bring about various postoperative complications, 
affecting the overall quality of life and leading to the inability 
to receive medical treatment. The frequency of postoperative 
complications following ileocecal resection varies between 
20% and 47% in the literature [6]. 

The clinical recurrence of the disease following ileocolic 
resection in Crohn's disease is a significant and challenging 
problem. Despite numerous studies focusing on disease- 
related and patient-related factors that could affect the 
risk of recurrence, a high rate of recurrence is still observed. 
Endoscopic recurrences can be found in 70-90% of patients in 
the first year after surgery. Although the number of patients 
with clinically significant recurrence is lower, approximately 
40% of patients may require reoperation within 5 years, and 
55% within 10 years [7, 8]. 

In this study, we aimed to evaluate the clinical and surgical 
outcomes of patients who underwent ileocecal resection 
for Crohn’s disease at a tertiary center and to analyze their 
postoperative course. 


Material and Methods 

Patients diagnosed histologically with Crohn’s disease and 
who underwent ileocecal resection were included in the study. 
Patients under 18 years of age and those with incomplete 
medical records were excluded. A dataset was created using 
hospital electronic medical records, gastroenterology follow-up 
forms, and, when necessary, telephone interviews. Our study 
was a single-center, retrospective study based on a database 
that was prospectively updated. 

Patients’ demographic characteristics such as age, gender, 
body mass index (BMI), preoperative C-reactive protein levels, 


serum albumin (g/dL), and hemoglobin (g/dL) levels; surgical 
indications, surgery duration, anastomosis configuration, and 
stoma necessity including postoperative stoma necessity (in 
case of leakage) were evaluated. The relationship between 
postoperative complications, the nature of the operation, stoma 
status, smoking, and preoperative steroid use exceeding 20 
mg/day in the last month was analyzed. Additionally, patients’ 
clinical remission after surgery and their Rutgeerts scores in 
postoperative colonoscopies were examined, and the need for 
prophylactic treatment was analyzed. 

Early postoperative complications were defined as any surgical 
or other medical events occurring within 30 days post-surgery. 
Definitions for surgical complications were used as previously 
described in the literature [9]. 

Surgical Technique 

All operations were performed under general anesthesia, either 
on an emergency or elective basis depending on the patient’s 
presentation. The choice of open or laparoscopic method was 
made by the surgeon. Regardless of the surgical approach, the 
resection was limited to the macroscopically diseased bowel 
segment only, with the mesentery dissected and tied close to the 
bowel wall. The configuration of the anastomosis was chosen 
based on intraoperative findings, using either double-layered 
side-to-side hand-sewn anastomosis or stapler anastomosis. 
Indications for diverting the anastomosis included chronic 
high-dose steroid therapy, severe intra-abdominal sepsis, and 
malnutrition. 

Follow-Up 

Routine colonoscopic examinations are performed 6-12 months 
after surgery at our clinic. Endoscopic data were prospectively 
collected. Lesions in all segments, including the anastomosis 
site and neo-terminal ileum, were reported. The endoscopist 
assessed the Rutgeerts score for each patient. The choice of 
medical treatment and the need for prophylactic treatment in 
our clinic were made according to the ECCO Guidelines [10, 11]. 
Statistical Analysis 

Statistical analyses were conducted using SPSS version 22.0. 
The conformity of numerical data to normal distribution 
was examined using the Kruskal-Wallis test. Numerical data 
adhering to a normal distribution were presented as mean and 
standard deviation, while categorical variables were presented 
as frequency and percentage. The Chi-square test was used 
for the comparison of categorical variables. In the analyses, a 
p-value of <0.05 was considered statistically significant. 
Ethical Approval 

This study was approved by the Ethics Committee of Cukurova 
University, Faculty of Medicine (Date: 2023-11-03 No: 138/27). 


Results 

Our study included 62 patients with an average age of 40.4 
and a female gender ratio of 38%. The preoperative albumin 
level was 2.79 g/dL. 48% of the patients were active smokers, 
and 20% had used >20mg/day of steroids in the last month. 
The most common indications for surgery were strictures in 
18 patients, enterocutaneous fistula in 14 patients, and non- 
responsiveness to treatment in 14 patients. Demographic and 
clinical data are shown in Table 1. 

The average duration of surgery was 145 minutes. Elective 
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surgery was more common (47 vs. 15), and open surgery was 
performed in 38 patients compared to 24 for laparoscopic 
surgery. Stapler anastomosis was more frequently used (47 
vs. 5). The rate of stoma creation in emergency cases was 
significantly higher compared to elective cases (p<0.05). The 


Table 1. Demographic and Clinical Data 


Variable N:62 

Age 40.4+12.8 (18-66) 
Female Gender 38.7% 

BMI 21.30 + 12.03 (13.6-30.2) 


Preoperative Hgb g/dL 11.60+ 1.78 (7.1-17.2) 


Preoperative Albumin g/dL 2.79+0.71 (1.3-4.6) 


Preoperative C-reactive Protein 27.0+49.68 (0.1-209) 


Active Smoking 48% 
Steroid Use >20mg/day in Last Month 20% 
mmunomodulator Use (in last 2 months before operation) 61% 


Biological Agent Use (infliximab in last 3 months; other 
agents [adalimumab, certolizumab, vedolizumab, etc.] in last 33% 
1 month) 


Surgical Indications 


Stricture 18 
Enterocutaneous Fistula 14 
Non-responsive to Treatment + Ileocecal Involvement 14 
Acute Abdomen (Intraabdominal Abscess, Perforation) 10 
Enteroenteric Fistula 2 
Enterovesical Fistula 2 
Enterocolic Fistula 2 


Numerical data are shown as mean + standard deviation (minimum-maximum). 
Categorical variables are presented as percentages or counts 


Table 2. Perioperative Findings 


Variable 


Surgery Duration 145.6+61,0 
Emergency/Elective 15/47 
Open/Laparoscopic 38/24 
Anastomosis 52 
Stapler/Hand 47/5 
Stoma 10 
Unplanned Hospital Readmission 9 
Postoperative Complications 

Surgical Site Infection 9 
intra-abdominal Collection | 
Wound Evisceration 2 
Pelvic Sepsis 2 
Anastomotic Leakage 1 
Small Bowel Obstruction 1 
Postoperative Prophylaxis Needed 41 


Numerical data are shown as mean + standard deviation (minimum-maximum). 
Categorical variables are presented as percentages or counts 


Table 3. Postoperative Clinical Course 


Rutgeerts Score 


Clinical Remission 


Absent 10 10) 1 1 3 15 
Present 40 0 6 1 0 47 
Total 50 0 7 2 3 62 


most important reason for unplanned hospital readmission 
postoperatively was surgical site infection in 4 patients, 
abdominal pain in 3 patients, ileus in 1 patient, and evisceration 
in 1 patient. Postoperative complications were observed in 12 
patients, with surgical site infection being the most common 
(9 patients). The rate of complications in patients who used 
>20mg/day steroids in the last month preoperatively was 
higher compared to those who did not (50% vs 12%, p<0.05). 
The rate of postoperative complications was higher in active 
smokers compared to non-smokers (36% vs 3%, p<0.05). It was 
determined that 66.1% of the patients (n=41) required post- 
operative prophylaxis, with 53% starting treatment within the 
first 30 days post-operatively, and 14% starting after the 30th 
day. This data is shown in Table 2. 

Recurrence was observed in 12 patients during postoperative 
ileocolonoscopies. No significant difference was found between 
clinical remission and Rutgeerts score in terms of risk. This is 
shown in Table 3 and Figure 1. 


Discussion 

In this study, where we presented the outcomes of patients 
undergoing ileocecal resection due to Crohn's disease, we found 
that the most common indication for surgery was strictures, 
the majority of operations were elective and open, and stapler 
anastomosis was more frequently applied. The rate of stoma 
creation in emergency cases was significantly higher compared 
to elective cases. Surgical site infection was the most common 
postoperative complication. We observed that patients who 
used >20mg/day steroids in the last month preoperatively had 
a higher rate of complications. Active smokers also had a higher 
rate of postoperative complications. We detected a recurrence 
rate of 20% in postoperative ileocolonoscopies. No significant 
difference was found between clinical remission and Rutgeerts 
score regarding risk. 

One of the most concerning postoperative complications 
among colorectal IBD surgeons is intraabdominal abscess 
leading to intraabdominal sepsis, which is associated with 
anastomotic complications. Recognizing patients at higher 
risk for intraabdominal sepsis is crucial and affects surgical 
strategy, guiding surgeons towards the creation of a stoma in 
patients with a higher likelihood of anastomotic leakage [12]. 
The REMIND multicentric study investigated factors associated 
with early (30 days) postoperative complications following 
ileocecal resection. Treatment with corticosteroids in the 4 


50 Mean = .52 
Std. Dev. = 1.127 
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40 
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Figure 1. Postoperative Clinical Course 
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weeks before surgery was associated with an increased rate 
of postoperative complications (odds ratio (95% confidence 
interval) = 2.69 (1.15-6.29); P=0.022)9. Our series also 
demonstrated an increased postoperative complication rate 
associated with the use of >20 mg steroids. 

The pathophysiological mechanism behind the link between 
smoking and Crohn's disease is still not fully understood. 
Changes in the immune system, intestinal permeability, motility, 
gut microbiome, and bacterial overgrowth could be factors in 
this complex, multifactorial interaction. The impact of smoking 
on the course of Crohn's disease has been the subject of various 
studies [13-15]. In the study by Kulaylat, A. N., et al., multivariate 
analysis showed that smoking status was associated with 
morbidity (OR 1.20, P = 0.003), particularly infectious (OR 1.30, 
P < 0.001) and pulmonary (OR 1.87, P < 0.001) complications, 
and readmissions (OR 1.58, P = 0.004) [14]. Furthermore, the 
literature has confirmed that smoking patients have a higher 
risk of early clinical recurrence and surgical recurrence. Also, 
smoking during the perioperative period is closely associated 
with disease recurrence within 1 year post-surgery [15]. In our 
series, we found evidence supporting the literature that active 
smokers had a higher rate of complications. 

In patients with Crohn’s disease, trends related to stoma 
formation have been changing over time. Temporary stomas 
are created during surgery to reduce the risk of intra-abdominal 
septic complications, while permanent stomas are often 
associated with severe perianal Crohn’s disease. The necessity 
of stoma formation in Crohn's patients has been a significant 
source of concern [16]. Especially in patients operated on in 
emergency status, we created stomas with the intention of 
preventing septic and anastomotic complications. 

The Rutgeerts score (RS) was developed to predict postoperative 
recurrence in Crohr’s patients [17]. This scoring system has been 
found to be closely associated with postoperative endoscopic 
recurrence. Patients with low-grade mucosal inflammation 
(iO and i1) have a symptomatic recurrence rate of 9% within 
7 years, whereas those with high-grade disease (i3 and i4) 
have shown nearly 100% symptomatic recurrence within a 
4-year interval [18]. A 2016 study in the UK found Rutgeerts i4 
lesions to be a risk factor for re-operation due to anastomotic 
strictures [19]. In our series, no significant difference was found 
between clinical remission and Rutgeerts score regarding risk. 
Limitation 

The limitations of our study include its retrospective nature and 
the limited number of patients, which prevented comparative 
analyses. 

Conclusion 

In conclusion, when performing ileocecal resection for Crohn’s 
disease, individualized treatment approaches and measures 
to prevent postoperative complications must be taken on a 
patient-by-patient basis. It is crucial to quit smoking before 
surgery, and it should be kept in mind that patients receiving 
high doses of steroids preoperatively have a higher likelihood 
of developing postoperative complications. 
treatment approaches can lead to gratifying clinical outcomes 
in Crohn’s disease with 


Individualized 


ileocecal resection. Multicentric 


prospective studies are needed to confirm these results. 
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